INTRODUCTION Up t o d a t e much e f f o r t has been devoted t o determine t h e s t r u c t u r e of amorphous m a t e r i a l s by means of d i f f r a c t i o n techniques which give informations on t h e short-range order. Sometimes no d i fference can be detected i n t h e s t r u c t u r e of a met a l l i c g l a s s , liquid-quenched o r s g u t t e r e d , b u t obvious d i f f e r e n c e s e x i s t i n t h e c r mechanical prop e r t i e s , namely b r i t t l e n e s s versus d u c t i l i t y ( 1 ) .

Consequently, such d i f f e r e n c e s must be linked t o another range of order (middle-range order o r meanrange s t r u c t u r e ) . Such an order o r s t r u c t u r e i s relevant t o s c a t t e r i n g techniques i n t h e smallangles region. This technique provides a l s o ilifor-
mation on impurities; p o l l u t i o n of t h e samples such a s oxidation during t h e i r heating, f l u c t u a t i o n s i n composition o r density. Surprisingly, smallangle s c a t t e r i n g has not much been used i n t h e p a s t on amorphous m a t e r i a l s . So we chose t h i s technique i n t h e present study.
Our i n v e s t i g a t i o n i n m e t a l l i c g l a s s i s
twofold. F i r s t l y we a r e i n t e r e s t e d i n the2im s t r u ct u r e a f t e r e l a b o r a t i o n , a s t r u c t u r e which depends on t h e i r way of preparation and t h e i r nominal composition. Secondly, we have studied " i n s i t u " t h e i r evolution with time and temperature when approaching t h e g l a s s t r a n s i t i o n temperature.
W e s h a l l begin with some r e s u l t s on Cu-Zr alloys prepared by two d i f f e r e n t techniques, i . e . rapid quenching from t h e l i q u i d s t a t e and sputtering. These r e s u l t s w i l l show t h a t highly s i g n i f icant d i f f e r e n c e s appear on t h e s c a t t e r i n g p a t t e r n s .
Then we s h a l l continue with an i n v e s t i g a t i o n of t h e i n i t i a l s t a t e s of d i f f e r e n t compositions of Cu-Ho, Cu-Y and Ni-Y amorphous a l l o y s prepared by t h e s p u t t e r i n g technique alone, i n which s p a t i a l correl a t i o n s a r e observed.Finally, t h e evolution of Cu-Y and Ni-Y with temperature and time w i l l be followed and analyzed. Small-angle s c a t t e r i n g of X-rays i s a suit a b l e technique when emphasis i n a study i s put on mean-range o r d e r o r mean-range s t r u c t u r e [domains 0 of some t e n A o r l e s s ) i n small and t h i c k samples.
But i n an amorphous m a t e r i a l it i s a l s o worthwhile t o get information on h e t e r o g e n e i t i e s and variat i o n s i n f i r s t atomic distances. This i s t h e reason why a s p e c i f i c camera has been r e a l i z e d f o r X-ray s c a t t e r i n g measurements between t h e angular criginandq = 4TSin0 X -6.25 W1 including t h e small-angles region and t h e f i r s t d i f f r a c t i o n halo c h a r a c t e r i s t i c of an amorphous m a t e r i a l . The heat i n g of t h e sample is c a r r i e d out " i n s i t u " with a small e l e c t r i c a l furnace on t h e ax& of t h e X-ray beam and i n t h e middle of t h e vacuum chamber (up t o t o r r . ) The camera works i n punctual c o l l in a t i o n , t h i s means t h a t i n t e n s i t i e s a r e lower in t h e small-angle region than with l i n e a r collimat i o n generally used by workers i n t h i s f i e l d . This i s t h e reason why our camera i s adapted f o r an a l ignment on t h e very powerful beam given by t h e synchrotron r a d i a t i o n o f L . u . R . E .~ a t Orsay. Furtnermore t h e s c a t t e r e d i n t e n s i t i e s a r e recorded by means o f a position-sensitive proportional counter.
The high s e n s i t i v i t y of t h i s technique allows " i n s i t u " measurements when heating t h e sample and provides i n a s h o r t time informations concerning
t h e 3 regions indi-ated on f i g u r e 1 . The counter can be r o t a t e d around an a x i s centered on t h e sample.
* Laboratoire U t i l i s a n t l e Rayonnement ElectromagnCtique.
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W e used c a l o r i m e t r i c measurements and t h e s c a t t er i n g of X-rays. Our r e s u l t s a r e t o appear soon ( 3 ) , but, a s t h i s a l l o y behaves d i f f e r e n t l y from t h e
others studied i n t h i s paper, it i s i n t e r e s t i n g t o give here some r e s u l t s obtzined with X-rays only, a s shown on f i g u r e 2 where d i f f e r e n c e s occur i n t h e t h r e e angular regions.
Fig.2 : S c a t t e r e d i n t e n s i t i e s of t h e two Cu 66
Zr34 a l l o y s j u s t prepared by s p u t t e r i n g o r quench from t h e l i q u i d s t a t e .
F i r s t of a l l t h e liquid-quenched a l l o y has a very small s c a t t e r e d i n t e n s i t y near t h e angular o r i g i n , i n opposition t o t h e s p u t t e r e d a l l o y where
its s c a t t e r i n g increases very s t r o n g l y and corres- At l e a s t i n t h e ~d d l e angular region t h e s c a t t ered i n t e n s i t y i s 4 o r 5 times higher f o r t h e soutt e r e d a l l o y than f o r t h e other.
Our i n t e r p r e t a t i o n of t h e s e d i f f e r e n c e s i s based on t h e f a c t t h a t t h e s p u t t e r i n g technique,
when p r o j e c t i n g t h e atoms on a t a r g e t , b u i l d a d i f f e r e n t sample from t h e one obtained by melt spinning which has a memory of t h e l i q u i d s t a t e .
Thus t h e s p u t t e r e d a l l o y r e t a i n s Argon atoms which c r e a t e voids f i l l e d with Argon and d e n s i t y f l u c -
why we choose o t h e r a l l o y s i n which t h e s t r u c t ur a l evolutions occur a t lower t e m p e r a t k e s and a r e d i f f e r e n t from those observed with t h e Cu-Zr system a s shown on f i g u r e 2, where d i f f erences occur i n t h e t h r e e angular regions.
INITIAL STATES OF Cu-KO, Cu-Y and Ni-Y ALLOYS.
These amochous a l l o y s have been prepared by s~u t t e r i n g method which makes it p o s s i b l e t o o b t a i n a l a r g e r range i n composition than t h e quench from t h e l i q u i d s t a t e . The t h i c k n e s s of t h e samples i s sometimes d i f f e r e n t , but t h e accumulation times vary accordingly.
The recorded i n t e n s i t i e s '9f t h r e e amorphous
Cu-Ho a l l o y s a r e shown on f i g u r e 3.
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z e - Fig. 3 : Sca-ttered i n t e n s i t i e s of Cu-Ho a l l o y s .
Concerning t h e angular p o s i t i o n o f t h e d i f f r a c t i o n h a l o , we n o t e a c l a s s i c a l r e s u l t : the higher t h e composftion i n l a r g e Ho atoms, t h e more important t h e s h i f t towards t h e primary beam.
But t h e new f a c t with t h i s amoqhous system i s t h e presence of a small-angle s c a t t e r i n g r i n g .
There a r e two explanations f o r such a r i n g i n a
S.A.S. p a t t e r n : t h e depleted s h e l l model ( 4 ) and
t h e i n t e r f e r e n c e e f f e c t which can be linked with spinodal decomposition ( 5 ) 
~i~: b : S c a t t e r e d i n t e n s i t i e s of Cu-Y a l l o y s .
The s p e c t r a concerning two compositions of t h e amorphous Cu-Y system, prepared by another s p u t t e r i n g apparatus, a r e shown on f i g u r e 4. There i s a l s o a s p a t i a l c o r r e l a t i o n between density f l u c -0 t u a t i o n s with a wavelenght o f % 20 A i n these freshly-prepared samples. The i n t e n s i t y which increases near t h e primary beam could be due t o a small degree o f oxidation of t h e s e samples.
Other experiments upon amorphous Ni-Y a l l o y s prepared by another again s p u t t e r i n g device were c a r r i e d o u t . Their s c a t t e r i n g curves, most of t h e time, display a l s o a r i n g .
So, t h e S.A.S. p a t t e r n of m e t a l l i c g l a s s e s , corresponding t o t h r e e systems, each prepared with a d i f f e r e n t s p u t t e r i n g apparatus, do present s i m il a r i t i e s : a ring. Emphasis has been made on t h e i n i t i a l s t a t e of t h e s e a l l o y s because it w i l l c e r t a i n l y play a major p a r t during t h e i r evolution with temperature and time.
EVOLUTION WITH TEMPERATURE AND TIME W e s t a r t with t h e amorphous C U~~-Y~~ a l l o y ( f i g u r e 5 ) . A more i n t e r e s t i n g ax~orphous system i s
Ni-Y because we have 6 d i f f e r e n t compositions ranging from 5 t o 33 a t . % Y.They a l l c r y s t a l l i z e i n t h e N i Y phase which i s a Hauke phase ( 8 ) , but 5 t h e i r S.A.S. curves evolue d i f f e r e n t l y . Figure 6 shows what happens with t h e composition Y N i - There i s a weak evolution of t h e r i n g up t o 315OC
and a two hours aging a t t h i s temperature l e a d s t o c r y s t a l l i z a t i o n , while it occurs a t 370°C a f t e r a r a p i d heating. It does not appear nor hydrides nor oxides i n t h e d i f f r a c t i o n region.
A small-angle i n t e g r a t e d i n t e n s i t y Q can be measured : 
JOURNAL DE PHYSIQUE
I n a two-phase system, t h i s i n t e g r a t e d i n t e n s i t y
Qo can a l s o be w r i t t e n : t o determine because t h e i n i t i a l s t a t e s of t h e amorphous a l l o y s a r e not i d e n t i c a l and p r i n c i p a l l y do not d i s p l a y a f l a t S.A.S. curve proving t h a t t h e y a r e i n a r e a l l y homogeneous s t a t e .
CONCLUSION
Here a r e p r i l i m i n a r y s t u d i e s upon some metall i c g l a s s e s which d i s p l a y a r i n g i n t h e small-ang l e s c a t t e r i n g p a t t e r n . The s i z e and t h i c k n e s s of t h e samples imply a punctual X-ray c o l l i m a t i o n and consequently t h e i n t e n s i t i e s a r e weak, so i s t h e accuracy. This i s t h e reason why experiments a r e planed with t h e synchrotron r a d i a t i o n .
Emphasis has been made i n t h i s study on t h e i n i t i a l s t a t e of t h e a l l o y s because t h e i r evolut i o n d u r i n g a h e a t i n g depends on it. Rare a r e t h e s p u t t e r e d amorphous a l l o y s having a f l a t S.A.S. curve. When a r i n g appears, it is l i n k e d i n our opinion with c o r r e l a t e d f l u c t u a t i o n s i n e l e c t r o n d e n s i t y . They a r e a s s o c i a t e d with f l u c t u a t i o n s i n composition, t h e n t h e y c r e a t e p a r t i c l e s which a r e a t r a n s i t i o n a l s t a t e towards t h e e q u i l i b r i u m p r e c i p i t a t e s a s f o r t h e Ni-Y system where t h e c r y s t a l l i s a t i o n s t a t e i s always Y N i 5' It i s not d o u b t f u l 1 t h a t some p h y s i c a l prop e r t i e s of such a l l o y s should be d i f f e r e n t according t o t h e i r middle range s t r u c t u r e which apTears on t h e small-angle s c a t t e r i n g p a t t e r n , while t h e i r d i f f r a c t i o n h a l o remains smooth.
